Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.024; wR factor = 0.058; data-to-parameter ratio = 21.2.
In the centrosymmetric title compound, [OsCl 2 (C 18 H 40 -O 4 P 2 ) 2 ], the Os II atom adopts a trans-OsCl 2 P 4 geometry, arising from its coordination by two chelating diphosphane ligands and two chloride ions. One of the methoxy side chains of the ligand is disordered over two orientations in a 0.700 (6):0.300 (6) ratio.
Related literature
For background to transition-metal dihydride complexes, see: Egbert et al. (2007) ; Heinekey et al. (2004) ; Miller et al. (2002) ; Szymczak & Tyler (2007) ; Szymczak et al. (2006) .
Experimental
Crystal data [OsCl 2 (C 18 Table 1 Selected bond lengths (Å ).
Os1-P2
2.3383 (8) Os1-P1 2.3434 (8)
Os1-Cl1 2. 4515 (8) Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT (Bruker, 2000) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008). such as CO and H 2 . Accordingly, when most third-row transition metal complexes are reacted with H 2 , the product is often a dihydride complex (Egbert et al., 2007; Szymczak & Tyler, 2007) . However, when the d-orbitals are not sufficiently electron rich to promote a complete oxidative-addition product, an arrested oxidative addition can result. The "arrested" intermediates belong to an unusual class of dihydrogen complexes with a bond distance between 1.1 Å and 1.5 Å (Heinekey et al., 2004) . The H-H bond in these complexes sits in an unusually flat potential energy surface, and the H-H bond distance is consequently very sensitive to changes in the environment around the coordinated η 2 -H 2 ligand. We hypothesized that small changes to the environment around the H 2 ligand could potentially be correlated with small energetic fluctuations, such as those that are typical of weak intermolecular forces such as hydrogen bonding.
Several osmium dihydrogen complexes have previously been shown to have H-H bond distances in the elongated regime (1.1 -1.5 Å). For our study of hydrogen bonding of water to the H 2 ligand, we sought therefore to study hydrogen bonding to the H 2 ligand in the water-soluble trans-Os (DMeOPrPE) (Miller et al., 2002 , Szymczak et al., 2006 . In order to synthesize the analogous H 2 complex of Os, we synthesized the trans-Os(DMeOPrPE) 2 Cl 2 complex reported here.
The structure shows an octahedral coordination environment around osmium with trans-chloride ligands (Fig. 1) . Crystallization of the osmium congener allowed a direct comparison of trans-M(DMeOPrPE) 2 Cl 2 complexes down the group 8 triad ( Table 1 ). The M-L bonds were found to increase substantially from iron to ruthenium with minimal elongation from ruthenium to osmium. This minimal change in going from ruthenium to osmium is consistent with a lanthanide contraction of the atomic radius.
Experimental
To a flask containing [OsCl 6 ][NEt 4 ] 2 (0.9114 g, 1.374 mmol) and NaBPh 4 (1.890 g, 5.523 mmol) was added a solution of DMeOPrPE (2.11 g, 5.524 mmol) in methanol (300 ml) followed by ethanol (365 ml). After heating to reflux for 16 h, the solution was deep purple with a white precipitate, and the solution was kept at reflux. After 4 days, the solution was clear yellow with a white solid on the flask walls. The solvent was removed and the residue was extracted with hot hexanes (3 x 30 ml) and diethyl ether (3 x 30 ml), leaving a yellow oil. The structure was solved using direct methods and refined with anisotropic thermal parameters for non-H atoms. H atoms were positioned geometrically and refined in a rigid group model, C-H = 1.2U eq (C) and 1.5U eq (C), respectively for -CH 2 and -CH 3 groups. In the molecule there are eight -(CH 2 ) 3 OCH 3 terminal groups which are flexible and thermal parameters for atoms in these groups are significantly elongated. One of the -CH 2 OCH 3 groups, C (17)O (4) 
